Two new echinoid genera and species, Salvaster roberti gen. et sp. nov. and Pygolampas edita gen. et sp. nov. are described. They were collected in the Calcaires à Spatangues Formation (CSF) that consists of limestone and clay sediments deposited in the southeast of the Paris Basin (France) during the Early Hauterivian (Early Cretaceous). The CSF is dated from the Acanthodiscus radiatus chronozone, a time-interval of overall high sea level in Western Europe, but it yields a rich shallow-water fossil fauna mostly represented by benthic invertebrates. Of the 54 echinoid species ever described in the CSF, 26 species are recognized here. They are distributed into 16 different families, among which regular (13 species) and irregular (13 species) echinoids are represented in equal proportion. This work confirms the high level of echinoid diversity in the CSF for that time-period.
Introduction
The 'Calcaires à Spatangues' Formation (CSF) consists of shallow marine sediments deposited in the southeast of the Paris Basin (France) during the very Early Hauterivian (Early Cretaceous) at the maximum of a second order sea level rise Courtinat et al. 2006; Bodin et al. 2009 ). Preserved deposits of near-shore and shallow marine environments are not common for that time-interval in Western Europe where deep-sea basin and deep shelf sediments predominate (Canérot & Cuny 1982; Rat et al. 1987; van de Schootbrugge et al. 2000) . Deposits of the CSF yield a diversified, speciose and locally abundant fossil fauna, essentially composed of benthic invertebrates among which echinoids are common and locally very abundant (Cornuel 1841; Rat et al. 1987; Courtinat et al. 2006) . In that respect, the CSF is a window on the little known benthic communities that thrived in shallow marine environments in the Hauterivian.
Fossil richness of the CSF has attracted the attention of palaeontologists since the middle of the nineteenth century (Cotteau 1851 (Cotteau , 1857 Valette 1908; Corroy 1925; Rat et al. 1987; Walter 1996) . Palaeontologists described up to 54 nominal species of echinoids in the CSF in all, although not all of them were recognized by one single author at a time (Table 1 ) and more than half of these 54 species (26 species) were described based on a type specimen collected in the CSF. However, many species are geographically restricted and morphologically little differentiated. Authors of the nineteenth century and beginning of the twentieth did not integrate the modern concepts of intraspecific shape variation, ecophenotypism nor growth allometry. Hence, Rat et al. (1987) recognized only nine species of irregular echinoids of the 28 ever identified in the CSF. This suggests that twothirds of the species ever identified in the CSF might not be valid.
In this work, we describe two new species and genera of echinoids and we report a third species that was not recorded in the CSF so far. We examined also the 54 species previously described in the literature based on specimens both collected in the field and housed in reference collections so as to better assess the echinoid diversity of the CSF. The echinoid fauna of the CSF was described with details by Cotteau (1851 Cotteau ( , 1857 and later revised by Valette (1908) and Corroy (1925) . As most species are not restricted to the CSF, taxonomy and species distribution were also discussed with great details by several other authors in the late 19th and early 20th century (Desor 1855 (Desor -1858 Cotteau 1857-78; Lambert 1894; Savin 1905) . Therefore, the two new taxa only are fully described, discussed and illustrated in the present work.
FIGURE 1.
Map showing the area of the Paris Basin (France) where the Calcaires à Spatangues Fm crops out, along with the limit of the Hauterivian transgression and main fault systems (modified after Courtinat et al. 2006) . Distribution of main lithofacies as defined by Rat et al. (1987) (Goldfuss, 1829) Holaster intermedius (Goldfuss, 1829) Holaster intermedius (Goldfuss, 1829) Holaster intermedius (Goldfuss, 1829) Houdard, Valette, Lambert, David Holaster conicus d 'Orbigny, 1853 Holaster conicus d 'Orbigny, 1853 Holaster conicus d 'Orbigny, 1853 Toxasteridae Lambert, 1920 Toxaster retusus (Lamarck, 1816) Echinospatagus cordiformis Breynius, 1732 Toxaster retusus (Lamarck, 1816) Toxaster retusus (Lamarck, 1816) Valette , David
Echinospatagus neocomiensis (d 'Orbigny, 1853) Toxaster neocomiensis d 'Orbigny, 1853 Toxaster neocomiensis d 'Orbigny, 1853 Toxaster michelini Cotteau, 1851 Material and methods Echinoid specimens were sampled in the field by several collectors, mainly by P. Robert and P. Courville over a period of about 30 years at more than 100 localities where the CSF crops out, from Bar-le-Duc in the northeast of the Paris Basin to Sancerre in the southwest (Fig. 1) . In addition to the specimens collected in the field, material from Houdard, Valette, Lambert and David collections was examined (Table 1) 
Geological setting and stratigraphy
The CSF crops out in the southeast of the Paris Basin, from Bar-le-Duc in the northeast to Sancerre in the southwest (Fig. 1 (Cornuel 1841; Mégnien & Mégnien 1980; MagniezJannin 1984; Rat et al. 1987; Reboulet et al. 2009 ). The CSF is composed of limestone and clay deposits, only a few meter thick (ca. 0.5 to 8 m) with dominant bioclastic lithofacies (Rat et al. 1987) . The average palaeo-depth was moderate (approximately few meters to ca. 20-30 m) based on dinoflagellates, foraminifer and bryozoan assemblages and the overall sedimentation rate was low as suggested by the abundance of worn ferruginous bioclasts and ooliths (Rat et al. 1987; Walter 1996; Courtinat et al. 2006) . However, lithology is geographically contrasted. In the northeast, the CSF consists of a finely sorted, sandy and argillaceous limestone that is characterized by few biogenous components and rare fossils. Towards the southeast, sediments is enriched in ferruginous oolites and biogenous components, as palaeo-depth and siliciclastic inputs decreased. Locally, sediments can be particularly enriched in bioclasts and constitute the so-called 'biogenous' lithofacies (Rat et al. 1987) . Sediments of the CSF were deposited in a shallow marine gulf opened towards the southeast and structured by three main fault systems ( Fig. 1) : the Loire, Puisaye-Auxerrois and Bray-Vittel systems (Rat et al. 1987; Walter 1994; Courtinat et al. 2006) . The spatial distribution of lithofacies along with the associated foraminiferan fauna suggest the existence of shallow, inner-shelf and shoal deposit environments in the southwest, while palaeo-depth increased towards the northeast where outer-shelf environments prevailed (Magniez-Jannin 1984; Rat et al. 1987) . In biogenous lithofacies, fossil richness and abundance are outstanding (Rat et al. 1987) . Fossils are mainly represented by a speciose and abundant benthic macrofauna (ca. 600 different nominal species ever described) that contrasts with the few pelagic and necto-benthic organisms collected (few fish and reptile teeth and vertebrae, ammonites, nautiles and belemnites). The benthic fauna is composed of many foraminiferans, serpulids, bivalves, gastropods, brachiopods, bryozoans, corals, sponges, crustaceans and echinoderms (Cornuel 1841; Corroy 1925; Magniez-Jannin 1984; Walter 1994 Walter , 1995 Walter , 1996 . Irregular echinoids and specially spatangoids are the most abundant echinoderms (Table 1) , as suggested by the name of the formation.
S. roberti gen. et sp. nov. was collected in a coarse-grained, bioclastic limestone with ferruginous ooliths. The associated fauna is characterized by the abundance and richness of endobenthic bivalves (Trigonia, Exogyra, Lima, Pholadomya) and rare gastropods (Naticidae, Apporaidae), cephalopods (A. radiatus), brachiopods and corals. The echinoid fauna is particularly rich and abundant (Table 2) . P. edita gen. et sp. nov was collected in a sandy limestone lithofacies. The associated macrofauna is represented by bivalves (Exogyra couloni, Panopaea neocomiensis), cephalopods (A. radiatus, L. leopoldina group, C. pseudoelegans, Acroteuthis subquadrata (Roemer, 1836)), corals, bryozoans, annelids and brachiopods. In addition to P. edita gen. et sp. nov, echinoids are also represented in respective order of abundance by Toxaster retusus, Pseudholaster intermedius, Phyllobrissus gresslyi, Pygurus montmollini and Plagiochasma olfersii (Table 2) . 
Systematics
Systematics follows Kier (1962) , Durham et al. (1966) , Smith (1984) and Kroh and Smith (2010 Etymology. Masculine gender. After the Latin "Salvator" (saver), from which the city name of Saint-Sauveuren-Puisaye (close to the type locality) has derived, and "aster" (star).
Diagnosis. Ambulacrum III deeply sunken, forming a conspicuous and narrow frontal groove running from the apex down to the peristome. Adjoining interambulacra 2 and 3 forming sharp keels. Periproct supramarginal. Pseudholaster intermedius (Goldfuss, 1829) Pseudholaster intermedius (Goldfuss, 1829) Toxasteridae Lambert, 1920 Toxaster retusus (Lamarck, 1816) Toxaster retusus (Lamarck, 1816) ovate, deeply indented anteriorly ( Fig. 2A) . In lateral view, gross shape rectangular with apical side inflated and convex (Fig. 2B) . Lateral flanks gently and evenly curved towards the ambitus. Ambitus low, situated at the lowest third of test height. Ambulacrum III deeply sunken, forming a conspicuous and narrow frontal groove running from the apex down to the peristome ( Fig. 2C-D) . Groove vertical at the ambitus, evenly curved below towards the peristome and above towards the apex. Groove adjoining interambulacra 2 and 3 forming sharp keels on each side. Posterior end of test truncated, vertical and narrow, with two weak posterior bulges, visible in oral view (Fig. 2C) . Oral surface grooved with depressed ambulacra. Apical system nearly central, the distance between the apical centre and the anterior side is 47% of test length. There are ten apical plates: four genital plates, five ocular plates and one supplementary plate (Fig. 3A) . Plates arranged in the intercalary pattern, which means that anterior genitals 2 and 3 are separated from posterior genitals 1 and 4 by oculars II and IV (Fig. 3A) . Supplementary plate located between the anterior ocular pair II and IV, and the posterior genital pair 1 and 4. Each genital perforated by one gonopore. Genital 2, the largest apical plate, is forming the madreporite.
Periproct supramarginal, oval, vertical and flush with the test. It is located at the top of the posterior side (Fig.  2E) . Peristome circular in outline and anterior in position, the distance to the anterior side is ca. 40% of test length. The peristome slightly faces in anterior direction.
Ambulacra flush with test above the ambitus. Ambulacral plates much smaller than interambulacral plates. Small, simple ambulacral pore-pairs, the two columns equally developed, but pores mostly indistinct. Paired interambulacra composed of rectangular plates, wider than high adorally. Plastron raised and slightly keeled, protosternous with plating behind the labrum biserial and undifferentiated (Fig. 3B) . Next plates progressively enlarged backwards. Apical side covered with few and evenly scattered tubercles. Inner margin of the anterior groove more densely tuberculated, as well as the oral side, mostly on interambulacral plates. Fascioles are not available.
Remarks. The intercalary apical plating of S. roberti gen. et sp. nov. is a diagnostic feature of the order Holasteroida and the protosternous plastron a plesiomorphic condition present in the stem group Meridosternata (Smith 2004) . Despite a very peculiar test shape, S. roberti gen. et sp. nov. has most affinities with the genus Pseudholaster Pomel (1883), which is known from the Hauterivian to the Paleocene and its type species Pseudholaster bicarinatus (Agassiz, in Agassiz & Desor 1847 ) from the Albian and Cenomanian (Smith & Wright 2003; Smith 2004) . Both genera present a deep frontal groove running from the apex to the peristome, although the interambulacra adjoining the frontal sulcus do not form such a sharp keel in Pseudholaster spp. as compared to S. roberti gen. et sp. nov.. In both genera, the peristome is oval, slightly inclined and typically facing to the anterior, and the protosternous plastron is slightly keeled. Pseudholaster spp. differ by their cordate test shape, almost petaloid ambulacra and the absence of supplementary plates in the apical system. Taphraster campicheanus (Cotteau 1858 ), a 'basal holasteroid' from the Hauterivian of Switzerland is also characterized by a deep frontal groove (Smith 2004) . However, T. campicheanus is different from S. roberti in its slightly depressed paired ambulacra and downward projecting subanal region. Details of the apical and plastron plating of T. campicheanus are insufficiently known to precise its potential affinity with S. roberti gen. et sp. nov..
In S. roberti gen. et sp. nov., the most distinctive feature is the presence of a very deep and sharply rimmed frontal groove. The occurrence of a frontal groove is not that atypical in atelostomates. It is closely related to the way echinoids feed and is a convergent, more or less pronounced character in atelostomates (Smith 1984 (Smith , 2004 . It appeared independently in the Collyritidae (Cardiolampas, Cardiopelta and Proholaster) and the Tithoniidae (Tithonia and Tetraromania) as soon as the Middle Jurassic and was present in all species of Collyritidae by the Early Cretaceous (Cardiopelta and Proholaster). In the Holasteroida, a deep and vertical frontal groove evolved independently in the Cretaceous and Paleocene representatives of the Cardiasterina Pomel 1883 and 'stegasterid' (Smith 2004) .
Series Neognathostomata Smith, 1981
Stem group Neognathostomata Genus Pygolampas gen. nov. Type species. Pygolampas edita sp. nov., by monotypy Etymology. Feminine gender. After the Greek "pygo-" (rear end; the posterior part of the body) and "lampas" (lamp, the Ancient Greek torch). The genus name refers to the tapered rear of the test; "lampas" standing for echinoid, as it usually does in cassiduloid genus names.
Diagnosis. Apical system monobasal, with 3 gonopores (genital pore 3 absent). Petals unequal, the posterior pair and anterior petals sub-parallel, open distally and gradually ending, anterior pair closing distally. Phyllodes with one inner and one outer pore-pair series.
Pygolampas edita gen. et sp. nov. Figures 4 A-F and 5 A-B
Holotype. The holotype and only known specimen is GR-PC.1709. It is housed in collections of the department of Earth Sciences, Géosciences, Université de Rennes 1 (Rennes, France).
Type locality. Collected by P. Courville near Narcy (48°58'N, 05°10'E), Haute Marne, France; Early Cretaceous, Hauterivian, Acanthodiscus radiatus chronozone, Calcaires à Spatangues Formation.
Etymology. After the Latin "editus, a, um" (high, elevated) that refers to the high test morphology. Diagnosis. As for the genus, by monotypy. Description. Test length is 38.3 mm, test width 32.9 mm and test height 28 mm. In apical view, test outline pentagonal, with anterior margin rounded, greatest width posterior to centre and posterior margin pointed, almost rostrate (Fig. 4A, C) . In lateral view (Fig. 4B) , test highly inflated adapically, flat adorally. Test dome-shaped in frontal view, with very low ambitus, situated at the lowest third of test height (Fig. 4D) . Oral side depressed.
Apical system anterior, distance between apical centre and front side 38% of test length. Apical system monobasal, covered with hydropores, with three genital pores, genital pore 3 is absent. Periproct inframarginal, oval, flush with test, tilted downwards (not visible in apical view). Peristome sub-central, the distance to the anterior side ca. 48% of test length, pentagonal in shape and depressed (Fig. 4C) . Petals flush with test, anterior petal and posterior petal pairs open adorally, ending gradually and tapering aborally; anterior petal pair bowed, closing adorally and tapering both adorally and aborally. About 20 pore pairs in a petal. Pore pairs located near the adoral boundary of ambulacral plates. Pores conjugate, the adradial pore of each pore-pair is very elongate, slit-like. There are no pore pairs in each ambulacral plate beyond petals (except in the phyllodes).
Phyllodes well-developed, bowed, broad, pore pairs conjugate, distinct inner series of about 10 pore pairs in each half ambulacrum and outer series of about seven pore pairs. Inner (peradial) or lowermost (adoral) pore of a pore pair the same size as the outer (adradial) or uppermost (aborally) pore respectively. No buccal pores are present. Bourrelets slightly developed.
The test is covered with small scrobicular tubercles that slightly increase in size adorally. No naked area in interambulacrum 5 on the oral side is present.
Remarks. In P. edita gen. et sp. nov., test shape is quite atypical for neognathostomate echinoids in the Early Cretaceous. It seems to foreshadow the morphologies of 'gitolampadid' (e.g. Gitolampas lamberti ChecchiaRispoli, 1921) and 'pygurid' neognathostomates (e.g. Pyguropsis noetlingi de Loriol, 1899) , which evolved at first in the Upper Cretaceous and show typical subpentagonal test outlines with rounded margins, planar oral surfaces (but sunken towards the peristome), domed to subconical upper surfaces and tapering posterior ends. However, P. edita gen. et sp. nov. differ from both 'gitolampadid ' and 'pygurid echinoids by the presence of three gonopores and absence of buccal pores. The presence of short and strongly bowed phyllodes with well-developed inner and outer series of pore-pairs, slightly developed bourrelets, no buccal pores and the absence of oral naked granular zone in interambulacrum 5 are diagnostic characters of 'catopygids' (Kier 1962; Smith & Wright 2000) , a group of cassiduloids with no representative recorded in the CSF so far. However, P. edita gen. et sp. nov. differ from 'catopygids' by its high rostrate test shape and monobasal apical system with 3 gonopores. According to Kier (1962) , cassiduloids might have evolved monobasal apical systems not until the end of the Cretaceous. The discovery of P. edita gen. et sp. nov. in the Early Hauterivian challenges this classic evolutionary scheme.
P. edita gen. et sp. nov. is also very similar in test shape, apical system and ambulacral pores to some 'pliolampadid' echinoids (e.g. Pliolampas vassalli (Wright, 1855) and Studeria elegans (Laube, 1869) ), which evolved in the Cenozoic (Kier, 1962) . In P. edita gen. et sp. nov., P. vassalli and S. elegans, the test is inflated with rounded margins, pointed posterior end and flat oral surface (but sunken towards the peristome). The apical system is monobasal with three gonopores (gonopore 3 absent), ambulacral pores are conjugate in petals, single beyond petals and bourrelets weakly developed. P. edita gen. et sp. nov differ from the two other species by the absence of both buccal pores and single pored phyllodes, two derived features which appeared at first in the Upper Cretaceous (Kier 1962) . P. edita gen. et sp. nov is characterized by a unique composition of morphological characters, either derived (monobasal apical system with three gonopores) or ancestral (presence of double pored phyllodes and absence of buccal pores). As it does not fit into any other generic diagnosis, a new genus name was established.
Remarks on the diversity of the echinoids in the CSF
Of the 54 nominal species previously described in the CSF, 23 species were considered taxonomically and undoubtedly distinguishable in the present work (Table 1) . Although the taxonomic status of some taxa is in need of comprehensive and thorough revision, all species names that are currently recognized are listed in table 1 along with corresponding key synonymies. In addition, three more species were identified in the present work, among which two are new to science, S. roberti gen. et sp. nov. and P. edita gen. et sp. nov., and one, D. subelongatus is reported in the CSF for the first time (Tables 1-2 ). According to the material examined in the present work, the echinoid species richness in the CSF would stand at least at 26 species, which is about one-half of the total number of echinoid species ever described in the CSF. However, this still makes the CSF an echinoid-rich formation for that time-period.
The 26 species identified in the CSF are distributed into 16 different families, among which regular (13 species) and irregular (13 species) echinoids are represented in equal proportion (Table 1) . These echinoid richness and diversity partly reflect the diversity of habitats that may have occured in the CSF, especially in coarse-grained biocastic lithofacies characterized by the highest levels of richness and diversity (Rat et al. 1987) . Hence, species such as Codiopsis lorini Cotteau 1851 and Pseudocidaris clunifera (Agassiz 1836) were usually restricted to shallow sub-recifal habitats (Masrour et al. 2004) , while other regular echinoids, such as H. stellulata and atelostomates may have also inhabited circalittoral environments.
Diversity of irregular echinoids in particular was correlated to sediment grain size (Rat et al. 1987) . Irregular echinoids are not all capable to feed on finely sorted sediments. Unlike atelostomate echinoids such as spatangoids that evolved penicillate tube feet and are capable to feed on both finely sorted and coarse-grained sediments, cassiduloids and holectypoids can only feed on coarse-grained sediments (Telford & Mooi 1996) . Accordingly, Rat et al. (1987) identified four distinct bioregions based on echinoid assemblages that are also characterized by different lithofacies. From the northeast to the southwest, he distinguished (1) a first area characterized by finely sorted and detritic limestones where the atelostomate species T. retusus and Pseudholaster intermedius constitute 95% to 100% of echinoid assemblages, (2) a transition area with highly variable assemblages, (3) an area with ferruginous and oolitic limestones where the cassiduloids C. paultrei, Pygorhynchus obovatus and Pygurus montmollini are especially abundant and frequent, and (4) an area with argillaceous limestone and marl deposits where specimens of T. retusus represents more than 80% of echinoids.
With seven species and genera, cassiduloids represent the richest and most diversified echinoid group of the CSF. This is consistent with the overall scheme of cassiduloid diversity, the group and specially nucleolitids being globally well-diversified in the Early Cretaceous (Kier 1962) . Most cassiduloids are particularly abundant and frequent in coarse-grained biocastic lithofacies of the CSF (Rat et al. 1987) .
T. retusus, Pseudoholaster. intermedius and Phyllobrissus gresslyi are the most frequent and abundant echinoids of the CSF (Rat et al. 1987) . They are widely distributed and occur in different lithofacies and bioregions. In these three species in particular, within-species variations in test shape were previously interpreted as taxonomically significant, leading to the creation of several nominal species (Table 1) . On the contrary, Rat et al. (1987) interpreted these variations as the result of growth allometry and ecophenotypism controlled by environmental parameters such as sediment grain-size and palaeo-depth.
Unlike the three latter species, four taxa are particularly unfrequent in the CSF: Stomechinus fallax (Agassiz 1840), Nucleolites salviensis (Cotteau 1851) and Disaster subelongatus (d'Orbigny 1853) (see all Fig. 6A-I ) and Hemipedina minima (Cotteau 1851) . These species were represented by no specimen in the surveyed collections. Specimens of S. fallax, N. salviensis and D. subelongatus were collected by P. Robert and are illustrated herein (Fig. 6A-I ). D. subelongatus is reported in the CSF for the first time, the species being known previously from Neocomian deposits of the South of France, Turkmenistan, Crimea and North Africa (Solovjev 1971) . Three specimens were collected by P. Robert at three localities in Yonne: Venoy (where the figured specimen UBGD 277470 was collected), Gy-l'Evêque and Les Rèbles. While five echinoid species only seem to be restricted to the CSF (Table 1) , others were widely distributed in the Hauterivian. In particular, nine species were identified in Early Hauterivian deposits of the Atlantic High Atlas of Morocco, namely H. stellulata, P. clunifera, L. foucardi, T. autissiodorensis, C. lorini, Globator incisa (Agassiz in Desor 1842), P. obovatus and T. retusus, although T. retusus only is reported there as soon as the Acanthodiscus radiatus chronozone (Masrour et al. 2004) . In Morocco, this time-interval corresponds to marl deposits that might not have constituted suitable habitats for other species.
Conclusion
In Western Europe, the so-called 'Neocomian transgression' corresponds to a second order sea level rise that is associated to the drowning of carbonate platforms previously developed along the northern margin of the Tethys. Initiated in the Valanginian, the transgression reached its peak in the Early Hauterivian (Acanthodiscus radiatus chronozone) as evidenced by faunal exchanges between Boreal and Tethyan biotas Courtinat et al. 2006; Bodin et al. 2009 ). The oceanographic connection between Boreal and Tethyan realms was accompanied by the mixing of cold (Boreal) and warm (Tethyan) water masses and by the prevalence of homogenized and overall cool water temperatures in both realms (Bodin et al. , 2009 . Finally, continental weathering also intensified, causing an increase in nutrient mobilization and leading to high nutrient concentrations in seawater. This shift from oligotrophic to mesotrophic marine conditions impacted carbonate producing communities, which would have shifted from photozoan, or coralgal dominated communities ('blue water' lithofacies) to heterozoan, low diversity associations ('green water lithofacies) dominated by bryozoans, sponges and crinoids (Schootbrugge van de et al. 2000; Föllmi et al. 2006) .
In the shallow marine gulf of the Paris Basin where sediments of the CSF were deposited, environmental conditions have favoured the presence of an abundant, rich and diversified echinoid fauna. The 'green water' lithofacies model with heterotrophic carbonate producing communities seems to apply to the CSF, in which coral beds are patchy and little extended, whereas bioclastic lithofacies and benthic groups such as bryozoans and sponges predominate (Rat et al. 1987; Walter 1996) . However, the 'low diversity' community model mentioned by Schootbrugge van de et al. (2000) does not reflect exactly CSF diversity levels. Masse et al. (2009) described platform carbonates that were deposited under oligotrophic conditions in the Marseille region (south of France) at that time period. They solved the apparent contradiction with the heterozoan carbonate model proposed for the northern Tethys considering that the model applied to deep-sea communities and was not representative of overall, constant mesotrophic conditions. The CSF does not correspond to the photozoan platform carbonates described by Masse et al. (2009) for the Marseille region, may be as sediments were deposited further north where the influence of Boreal water masses was more determinant. The CSF sediments were deposited in shallow-water mesotrophic environments that albeit allowed for the development of a rich and diversified benthic fauna.
